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The mathematical theory of thermal explosions. 11. 
Induction near the explosion limit; correction for 
the cotitentration change. 1). Frank-Kamenetsul. feta 
Phyncochim. URSS, 20, 720-36(1948)) cf. CAL M4, 
18639; 37, $273".— The shift of the explosion limit due to 
change in concn. of reactants can be found if the induction 
Period near the explosion limit is known. A general solu- 


ties for this jaduction perk is reached hy the methal of 
etponent expansion previoudy developed (C.u4. 33, 
OHO), Ta autovatalytic reactiogs no curtection. for 
concn, changes is segues Nurmerical values of the 
fection are given for the following nonautocatalytic 
reactions: <iecompn. of szomethane, decompa. of ethyl 
arkie, decompn, of N;O, dimerization of C,H;. E. H. 
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a flame near the walle, L.A. Frank, 
eiderstr|  Dehlady Aked, Nauk S.5.S.R. nent 
INOS TO Crm pe: rend. scad. sc4. ULR.S.S. 46, 333. ' 

{in Rupiah); <f. C.A.32, 0502",~Since the beat fuw rom 
a gts Game is cizected to the unburned gaa aud Lent ar 
cumbustion products, the Game ino gas streant mus 


an angle with a heated of catalyzing wall such that burn! 
gas is found between the wall and the more distant past 
of the flame, (e., that portica of the flaine rather distant 
frous the wall, If the wall is thaderately cvol, the flame 
tuay reach the wall, in which case the angle between the 
wall and the fame will be such that unburned gas will be 
faund between the wall and the more distant part of the 
flame. The shape of the flame will be the same near the 
wall, but it will fail to reach the wall, provided the coul- 
ing effect of the wall is sufficiently intense, An equal 
space between wall and tube fs established whenever the 
fame has the possibility of moving outskle the end of a 
. tube, J. W. Peeev 
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N. E. Zhukovsky Central Aero-Hydrodynamic Inst., Moscow 
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Micrediffucienal turbulent combustion. 2. [| Con 
Kammenetski] and RK. M. Minskif. me ES 

S830 907-383 4(1945).—When the microturbulence 

in the stream of alr (produced by baffles) is less than the 
degree of atomization (comminution) of the partictcs of - 
liquid fuct (gasoline), micromizing occurs after turbulent- 
diflusion, and the rate of burning increases proportionally 

with the velocity of the stream. O. W. Willeox 
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tr. of chen, aciencee (Inctit. Khimicheekoy fizizd AN Sook). 


Delivered a cover "Modelivovaeniye vretaee soy nerenose! nat 
Veer. konferentedya po ketalizu. May 1°67, Moscow. 


source: Urnekhi khimid, 16467, No. 4. nm. SCS, 
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ZEL'DOVICH,Ya.B.; SADOVNIKOV,P. Ya [deceased]; FRA 
; ° e e , iK-KAMBNET SKIY D a3 
VOYEVOUSKIY,V.V,,redaktor; SKMRNOV,N ww. » Beateare Peet! desta 
GALYSHCINA,O.V., tekhnicheskiy redaktor : 


{Oxidation of nitrogen duri 
ng combustion] Okislenie agot 
gorenil., Moskva, Izd-vo Akademii nauk SSSR, 1947. 144 ao 


(Nitrogen) (MIRA 9:3) 
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Frank- *Kaspeas ahi. and 
Univ.). “Zotudsheya Leb. iy aa Tpit Vin Russian).— 
Refractive indeses aff of ternary mixts. MeaCO-Me- 
CHOR-IL,O were detd. and plotted against [% HO for 
various MoCO-MaCHOH ration. On all curves for 
Me CHOH 0-785) tof the mm MaCO + Mehta), 
ss has a mas. at about 46-1456 110; the mas. dhasppeare os 
fe pure MeCHOH-HO. At high H,O contents, the 
curves for various MeeCO/MeCHOH ratios become very 
clone asi! tend to merge. Plots of df. similarly constructed 
against Ve 1 show the MeCO and MeCHOll curves to a 
be wey clow to cach other up to 8D°S BHO) where they 
tetge into one; consequently, analysis cannot be bud on 
d. detus. alone but is feasible by simultaneous tecusure- 
: prstancillndigiete hed geclonerrl aber agreed ahr dora 
were constructed permitting the pending af the 
Meco and the MesCHOH contents from_# and d., in 
ternary mists. contg. not bese than H)°% MeyCO. Measure- 
ments must be reduced to 15° which be done with the aid 
of nusiliary notogranw constructed on the busis of detns. ¢ 
of the temp. coeffs. {ty both artiticial miats. and ia indus- 
trial condensates of catalytic orklation of MaCHOH to 
Me, CO, the wethod give an accuracy of 25 with d. mreas- 
ured to 5, and 9 to 4, decimal digits. N., Thon 
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Thermal reactions of acetylene. IV. The nature of 
the induction period. . A. Ulyumberg and 1). A. Frank- 
_. Kamenetekif’ (fost. Chein. Phys., Acad. Sci. U.S.S.R., 
Moscow). J. Phys. Chem. (U.S.S.R.) 21, lwsva2 
(1)947)(in Russian); cf. C.. 41, 20008. -- Polymerization 
of Cis at, e.g., 400° starts alter an induction period 
which is, e.g., 12 min. at 200 mm. Hg. Aditn. of NO 
incteases To omanyfold, MW during the induction pero) 


Cillsis expanded of compressed, 7 increases, of decreases, 
resp. This is explained by ussuming 3 intermediate 
products whuse conens. differcutly depend on pressure. 
These products are unstable at high temp. but survive 
fivezing in hquid alr, as the rate of polymereation of 
Cue at, say, 440° 40 not ulfectal by freezing and re: 
healing. J.J. Wikerman 
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- yitbogen- Oxides Jan 1947- 
Chemistry - Combustion 


“the Formation of Nitric Oxide During Roabare te 
and Explosions: Part II, Influence of rare 
Size ard Combustion Rate," D. Frank-Kamenetzkiy, 
Academy of Sciences of the USSR, 17 pp 


"hota Physicochimica URSS" Vol XXII, Nol 


tal results are in accord with thermal 
Dace regard to combustion with low hydrogen 
mixtures and in verioue sizes of vessele Sac 
yield rises with lower combustible content aa 
decreases with higher, with inoreasing vesse = 
gizes.) Study is made of the influence of wate 
vapore ag 
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USSR/éngineering Jan 1/6 
iachinery - Construction 
Gas Analyzers 


"A Catalytic Gas ‘nalyzer for Ammonium-Air Mixtures," L, G. Urusovskaya, U. A. Franke 
Kamenetskiy, Chernorechensk Chem Words imeni M. I. Kalinin, pp 
"Zavod Labor" Vol. XIV, No 1 


Describes tests ccnducted to determine data necessary for construction of an apparatus 
permitteng uninterrupted control of ammonium-air mixture in process of oxidizing 
ammonia. Catalytic fas-analyzer used as basis of apoaratus. 


PA 61133 


Chernorechensk Chem. Factory imeni Kalinin 
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"Review of [. A. Frank-Kemenetskiy's Book 'Diffusion and Heat i 
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Chemical Kinetics} Uspekhi Khimii, Vol 17, No 2, 1948 emer 
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D. A. Frank~Kamenetakty, Inst Chem Phys, Acad Sci 
a. USSR, at Pe 


"Dok Ak Nank SSSR" Yo] LEI, No 2 


Author Previously considered it necessary to assume 
formation of he 


Now 
simple theory 
hys Rev, 1938) 


USSE/Physics (Contd) 


‘explains 211 known facta. 
On mathematical calculation, 


Jul 48 


Explains reasons, based 
3- Submitted 2h Mar 48 
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FRANK-KANENETSKIY, D.M, 


USSR/Acadeny of Setonces 
Chenical Solences May 49 


fn ; ‘J 
Annotations on liork Submitted in Competition for the D, I; Mendeleyev Avard" 10} pp 
"Dok Ak Nauk SSUR" Yo) LIVI, Ro 1 
Among 16 works avbaitted for 1949 « usne terna 
werd ares V. I. X ’ 
Color end Chenicel Activity of Intracomplex and Chelate mie K; ot bag ace! 
oe SB; 


of the Polarization of Real Molecues,? 
8 . Me 
Heat Transmissicn in Chemical piwtincse D. iH. FrankeKanenotskiy'a "Diffusion ond 


PA 50/497. 
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USSR/Astronomy ~ Stellar Puisations 1l Sep 51 


"Non-Adiabatic Pulsations in Stars," D. A. Frank- 
Kamenetskiy 


"Dok Ak Nauk SSsR" Vol ILXXX, No 2 » Pp 185-188 


Sets up the system of 2 differenti 
the pulsation 


in phase, with their amplitudes of displacement vary- 
ing with distance from the star's surface in essen- 
tially different manners. Submitted by Acad N,N, 
Semenov 23 Jul Sl. : 
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_USSR/Astronomy - Pulsating Stars 11 Oct 52 


"Nonlinear Osc illatio 


Kamenetskiy 


"Dok Ak Nauk SS3R" Vo 


From his previous works (ef "Dok Ak Nauk SSSR" 
77,385 (1951); 80,185 (1951)) author concludes 
Possibility of construction 
star with emplitudes increasing toward center 
within a peripheral zone a few hundreths of 
radius wide. Described model reflects type of 
% « * * 
relation between amplitude. and 
and may be applied to var 


Submitted by Acad y, N. S 


ms in Stars," D. A, Frank- 


BE 86, No a5 Bp 897-899 


of model of pulsating 
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Transcarpathis-Hydrocarbons 


Curtisite from Transcarpathia, Dokl, AN SSSR 88 no.1, 1953. 


9. Monthly List of Russian Accessions, Library of Congress, __ April 1953, Unel. 
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SR ANE: MAVENETSIIY , DA 


_ Subject : vUSSR/Astronomy 
card 1/1 pub. 8, 5/16 
Author : Frank-Kamenetskiy, D: A. 


Title - Absorption of Hydrogen and the Correlation of Mass- 
Brightness 


Periodical : Astron. zhur., V- 31-4, 327-334; Ji-Ag 1954 


Abstract g etical formyla‘ for, ¢ rrelation of mass-~- 

meters £/M° and /f*7/yz is deduced. The 
stars prevents the 

ghtness of a hydro- 
mass is con ted and 
tars 
Points of nelium 8 are above 
and points 4er elements below it. ee formulae, 
2 tables, 11 references. 


Institution : Instituse of Chemical Physics, Acad. of Sci., USSR 


Submitted : October 20, 1953 


Bees 


"APPROVED FOR RELEASE: 06/13/2000 —_ CIA-RDP86-00513R000413610003-3 
meen SEITE) BNE 
eas = . FAG EWEFS ie dD Fh 


SSR/is on, 


fard 1/1 9 Pub. 22 - LY/h7 
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Title ay Tasations : near im euriises of stor 


Perlodical + Dok. All SSSR 99/1, 41-43, Nov 1, 1954 

édstract 7 ee. cress of of ths non~adiabatic rulsation state, which Gia 
exist near sur aces of st-rs, are derived. Five reference “ 
(three Russians eferenees (1935 1952). 


Institution : Ins bitute of Chemical Physics of the Aead. of Secs. of the USSR 


Presented by : licademician G. A, Shayn, June 10, 195h. 
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Frank. Kamenetroriys DA, 
usER/ Astronomy .§ Cepheh 
ard 1/1 Pub, #2 - 9/40 


‘Authors - +t Frenk-Kamenetskiy, D. A. 
psa LE RFATR POGUES , 


Coareiiel TREE 
Title t An analysis of curves o fadial velocities of the § Cephei 


Periodical 1 Dok, AN SSSR 99/2, 221-223, Nov 11, 1954 


Abstract : A quantitative analysis of the curves representing radial velocity variations 
of the §’ Copheid is given. The analysis is accomplished with the help of an 
approximated and simplified model of the above mentioned star. Seven refer- 
entes; 4-USSR (1937-1954). Diagram. 


Institution : Institute of Chemical Physics of the Acad. of Ses. of the JSSR 


Presented by: Academician N. N. Semenov, May 21, 1954 
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SOV/124-57-3-2731 
Translation from: Referativnyy zhurnal. Mekhanika, 1957, Nr 3, p15 (USSR) 


AUTHOR: | Frank-Kamenetskiy, D-A- 


TITLE: The Central and Peripheral Theory of the Pulsations of the Cepheids 
(Tsentral'naya i perifericheskaya teoriya pul'satsiy tsefeid) 


PERIODICAL: V sb.: Vopr. kosmogonii. Vol 4, Moscow, Izd-vo AN SSSR, 1955, 
pp 136-168 


ABSTRACT: The fundamental premises of the peripheral and central theory of the 
pulsations, of stars are examined. The theory of the central pulsa~ 
tions assumes that the adiabatic fluctuations occurring near the 
center of a star, where energy emission takes place, exhibit greater 
relative amplitudes than those in the peripheral zone. For the periph- 
eral zone the theory assumes decaying entropy waves. The funda- 
mental difficulties of the peripheral theory of pulsation are examined. 
The author employs the model of a star that is homogeneous in its 
central zone and then obtains a curve of radial velocities Which coin- 
cides with the observed relationship for Detta Cephei, also the charac~ 
teristic asymmetry of the radial velocities for typical cepheids at 

Gard 1/2 values of the relative amplitude which are much greater than thdse 
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actually observed. The latter is viewed by the author as a supplementary proof of 
the need for including a peripheral zone endowed with nonadiabatic oscillations 


into the investigation. Bibliography: 22 references. 
M. I. Lidov 


Card 2/2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3" 


"APP : 
ROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3 


Pa Bb ETRE OE ERT ry: 
P28 RED MPT EAR Rew sae, EDM RAP Se ESE TERR EC 


SOV/124-57-9- 10003 


Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 9, p 1? (USSR) 


AUTHOR: <frank-Kemenetskiy) D3 —— 


TITLE: The Problem of Self-excited Oscillations in the Theory of Variable 
Stars (Problema avtokolebaniy v teorii peremennykh zvezd) 


PERIODICAL: V sb.: Pamyati Aleksandra Aleksandrovicha Andronova, Moscow, 


Izd-vo AN SSSR, 1955, pp 691-716 


ABSTRACT: Continuation in a series of communications by the author on the 
subject (Dokl. AN SSSR, 1951, Vol 77, p 385; Vol 80, p 897; 1952 
Vol 86, p 897. Under the assumption that for all elements of the 
tar the conditions of oscillatory equilibrium 
hat there is no phase lag, the fol- 
e increment of the vibratory energy 


mass of an oscillating s 
coincide in time, i.e., assuming t 
lowing expression is derived for th 


per cycle 


; T 
AW = faM §(l-e) Seat (1) 
Vv 


ormed with respect to the volume 
the cyclic integral denotes 


where the first integration is perf 
Card 1/4 occupied by the mass of the star; 
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sOV/124-57~9- 10003 
The Problem of Self-excited Oscillations in the Theory of Variable Stars 


integration with respect to time over one oscillatory period; T and T, denote 
correspondingly the temperature of a given point at a given time and the tempera” 
ture of the same point at the moment of its passage through the condition of 
equilibrium 


where ¢« is the rate of energy liberation for a unit of mass, H is the heat flux 
over the spherical surface containing the mass M. The author assumes that 


=e, H=H, 07 (0 = T/T.) 


Assuming that the exponents p and q which determine the dependence of « and 
H on the temperature during the oscillatory cycle are constant throughout the 
volume of the star and are independent of the oscillatory amplitude and assuming 
that at every point of the star the conditions of mechanical and thermal equilibrium 
coincide, expression (1) will assume the following form, > 

3 q-1 _ ay) 1 


es p-l q-} BOE a 
AW=L gat {[ 9, (d-1)-9 (9-1) 1- } 


1 q-1 
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where L, is the equilibrium value of the radiant flux of the star and the indices 
0 and | refer to the center and the periphery of the star. Tne criterion of stability 
obtained from (2) by passing to infinitely small oscilletions and determined by the 
sign of AW coincides with that of Cowling (cf. Cowling T.G., Monthly Notices 
Roy. Astron. Soc., 1934, Vol 94 p 768), if assumptions analogous to those made in 
the derivation of expression (2) are introduced into the latter. Assuming that 

= ef sin wt (3) 
and limiting ¥ - 1 to the value of the first term 

o-1 = A sin ot (4) 
the author reduces expression (2) to the following form 


1.(q- l)Ag-Ipla- lA 
aw= 2 L. (LAGI }(p- NAGAI la- 1)A)] - tol Woo } (5) 


Ww 


where I, is the Bessel function of the imaginary argument and os is its derivative. 
Expression (5) of self-excited oscillations is determined 
by the distribu plitudes along the radius of a star. The 
decrease in the relative oscillat litudes from the center to the periphery of 

a star which according to the au is i he existence of self-excited 
oscillations does not conform to of nonhomologous 
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adiabatic natural oscillations of stars which consists in an increase of the relative 
amplitude of the adiabatic natural oscillations from the center to the periphery. 
Nevertheless according to the author there is no contradiction here since even an 
arbitrarily small nonadiabatic condition of oscillation determines a distribution of 
the amplitudes along the radius of a star that is substantially at variance with the 
distribution that is characteristic of adiabatic oscillations. As the result of the 
author's deductions that the relative amplitude of nonadiabatic oscillations of a star 
decreases from the center to the periphery the carbon-cycle conception as the source 
of star energy must be abandoned. With such source of energy no star could pos- 


sibly be stable. According to the author the liberation of energy in the hydrogen 
cycle offers a qualitative possibility of explaining the existence of stable as well as 
unstable (variable) stars depending on their internal structure. Bibliography: 12 
references. 


S. A. Zhevakin 
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corresponding deductions for each limit condition as well 
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Fizicheskiyy protsessy vnutri zvezad (Intrasteller Physical Processes) Moscow, | 
Fizmatgit, 1959. 543 p. 3,000 copies printed. 


Ea.: L.V. emsonenko; Tech. Ed.: Ye.A. Yermakova, 
PURPOSE: This book is intended for astrophysicists and astronomers. ~ 


COVERAGE: ‘The book attempts to show the applications of modern atomic and nuclear 
“physics to astrophysics, to give the bases of methods of calculating physical 
processes proceeding at temperatures in the order of millione of degrees, and 
to show the interrelations between physics and astrophysics. The author limits 
himself to non-relativistic theory, thus considerably simplifying the explana- 
tion of the interaction of radiation with matter. The book is divided into 
four parts. Part I reviews the observed data, and discusses elementary theory, 
and homogeneous and heterogeneous star models, Pert II is concerned strictly 
with physics and contains basic theoretical material, In Part IIT, the physics 
previously discussed is viewed in the Might of the known astrophysical facts. 
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SOV/26-59-12-12/45 


Frank-Kamenetskiy, D.A., Professor (Moscow) 


The Physics of Stars and Nebulae. The Plenary Session 
of the Commission of the Astronomical Council of the 
Academy of Sciences of the USSR 


Priroda, 1959, Nr 12, pp 60-62 


The article summarizes papers read at a meeting in 
L’vov of astronomers from Moscow, Leningrad, Yerevan, 
the Krymskaya astrofizicheskaya observatoriya (Cri- 
mean Astrophysical Observatory), Alma-Ata, L’vov, Ab- 
astumani and Kiyev. The first meeting dealt with the 
non-thermal radiation of star.3, which has been studied 
intensively by the school of V.A. Ambartsumyan in Yere- 
van and at the Byurakanskaya observatoriya (Byurakan 
observatory), V.A. Ambartsumyan surveyed the nature of 
the blue galaxies. L.V. Mirzoyan and M.A. Arakelyan 
discussed the continuous radiation of non-stationary 
red dwarf stars, such as T I Taurus and pulsating stars. 
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M.A.” Arakelyan and N.L. Ivanova discovered that a 
continuous spectrum extends far beyond the limits of 
the Balmer series. V.A. Dombrovskiy (Leningrad) read 
a report on the polarization of star radiation. At the 
beginning of the second meeting, two reports were heard 
on the theory of radiative transfer propounded by V.A. 
Ambartsumyan and V.V. Sobolev. S.A. Kaplan (L'vov) off- 
ered a solution of the problem of the scattering of light 
in a medium with a moving boundary. I.N. Minin (Lenin- 
grad) gave a complete solution to the question of the 
. @iffusion of radiation in a semi-infinite medium. V.V. 
Porfir’yev (L’vov) describes the results of his many 
years of work on the internal structure of revolving 
stars. At the same meeting, two astronomers from Alma~ 
Ata, I.D. Kupo and fu. V. Glagolevskiy, read papers on 
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of several stellar spectra. The third meeting was 
devoted to the linear spectra of stars. A.A. Nikitin 
(Leningrad) surveyed the possible influence of certain 
minor physical effects on jonization calculations. 
A.A. Boyarchuk (Crimea) reported on the chemical com- 
position of B-stars. I.M. Kopylov (Crimea) described 
methods and results of determining electronic density 
in the atmospheres of hot stars. R.N. Kumaygorodskaya 
(Crimea) gave the results from observations of of-Type 
stars. The fourth meeting heard reports on stars con- 
nected with nebulae. I.S. Shklovskiy analyzed some 
remarkable data, received from rockets, on strong ul- 
tra-violet radiation in areas surrounding hot stars. 
G.A. Gurzadyan explained the jmprobably high tempera- 
Card 3/4 tures ascribed to the nuclei of planetary nebulae oy 
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being caused by the synchrotronic radiation of relati- 
vistic electrons. D.A. Rozhkovskiy (Alma-Ata) calcu- 
lated the dynamics of a collision between a dark dust 
cloud and a hot star. M.V. Dolidze (Abastumani) des- 
cribed observations on groups of emission stars and 
their connection with diffusion nebulae. E.V. Tur- 


chaninova (Kiyev) gave the results of a detailed photo- 
metric study on the distribution of matter in certain 
planetary nebulae. 
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the development of thermonuclear reactions are briefly given and 
some of their particular features are disoussed. in the following, 
the physical conditions in the interior of stars (as e.g. the 
sun) are discussed and the theory of hydrostatic equilibrium is 
explained in short. In the next chapter the author discusses the 
theory of the pre-stellar formation of elements. This theory is 
divided into two parts: the theory of the thermodynamic equi- 
librium and the theory of the oapture of primary neutrons. The 
Soviet scientist G. I. Pokrovskiy occupied himself with 
investigating, among others, also this problem. The theory of 
neutron capture ond its verification is dealt with in 
especially great detail. In the next chapters of this paper the 
heterogeneous stars (problems of classification, of surface 
temperature, of brightness, of our galactic system (Fig 2), - 
the galactic theory by B. V. Kukarkin - the galaxy consists of 
a spherical and a flat disk-shaped component ~- composition ana 
properties of these components - theory by P. P. Parenago; 
stars with inhomogeneous internal structure (shells) are called 
heterogeneous) and the helium reactions are discussed in detail, 
The next chapter deals with slow and fast processes of neutron 
Card 2/3 capture (Figs 5, 6), and the following one with the nucleus 
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TITLE: Below Atsolute zero V 
PERIODICAL: Priroda, 1960, Nr 3, PP 17-22 (USSR) 


ABSTRACT : This article deals with the concept of negative 
temperasures. After a general introduction, the 
author outlines the different temperature con- 

cepts found in thermodynamic, statistical, 
classical and quantum physics. Discussing ne- 
gative temperature in statistical physics, he 
takes the example of a hydrogen atom and tabulates 
its energy levels (Figure 1). He then shows 
of negative temperature can be 
ticles of varying 
r in the 
upper energy level 
versal of the relationship between energy and 
number creates the state of negative temperature Yo 
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Below Absolute Zero 


(Figure 2). Reconciling this with the thermo- 
dynamic temperature concept, the author ex- 
plains how the same condition may be created 

if the number of energy levels is restricted 
and an equal distribution of particles at all 
levels is achieved. More energy is then impar— 
ted to the upper level and negative temperature 
arises. Since the transition from positive to 
negative temperature occurs through infinity, 
it may be deemed that temperatures below abso- 
lute zero are higher thin infinity (Figure 3) - 
a fact which is borne out py the thermodynamic 
behavior of bodies at a negative temperature 

in that they give off surplus energy even when 
out of contact with bodies capable of absorbing 
it. The dependancy of the duration of condi- Wa 
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tions of negative temperature on the speed of 

inter-particle energy exchange is discussed and 
the author notes that the state of inequilibrium 
necessary to negative temperature becomes one 
of equilibrium and positive temperature when 
there ig no external source cu” energy. These 
factors have led to new methods of generating 
and amplifying electromagnetic waves, based on 
the transit of atoms or molecules from the 
higher to the lower energy level and their con- 
sequent quantum emissions. Lenin prize-winners 
N.G. Basoy and_A.M. Pokhorov / Ref 1_/ used 
these phenomena to develop the first molecular 
generators and amplifiers. After a discussion 
of spin temperature (Figures 4 and 5), the 
author describes how negative temperature can 
be obtained. The article concludes with a 

Card 3/4 summary of the present and prospective use of 
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for 
ratures below absolute zero, @.6- 
codification, etc. There are 4 diagrams, 
| table, 1 graph and 1 Soviet reference. 
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8/026 /60/000/06/01/006 
AUTHOR $ Frank-Hamenetskly, D.A., Professor 
ase ger Renee : 
en . = 
TITLE: A New Wictory in the Conquest of Space, The Spaceship and Science 
PERIODICAL:  Prirodn, 1960, No. 6, pp. 3 ~ ut 
EXT s This i an announcement of the launching of the spaceship on May 


i 15, 1960, The total weight of the ship without the last stage of the rocket 
was 4,540 kg. A special detachable airtight capsule weighing 2.5 tons, contained 
a load representing the weight of 4m and the necessary requisites for his 
flicnt, Data obtained show the accuracyof calculations the Soviet scientists 
made when constructing the spaceship. The launching of the spaceship is the les 
7 beginning of the new science of cosmic electrodynamics, It has been found 
recently that after an eruption on the sun the rotational speed of the earth 
changes, It will also be possible to make observations in the region of ultra- 
violet and X-rays outside the atmosphere of the earth, Nuclear astrophysics 


will receive data ecncerning the nuclear processes on distant stars at various 
stages of their development, 
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2 IStO 8/025/60/000/06/07/012 
AUTHOR; Frank-Kamenetskiy, D.A,, Doctor of Physico-Mathematical Sciences 
TITLE; wv Magnetic Fields in the Universe 
PERIODICAL: Nauka i whizn', 1960, No. 6, pp 27 - 31 
TEXT: The magnetohydrodynamics, interstellar magnetic fields, radioastronomy. 


the discrepancy between the theories and the actual data obtained on the behaviour 
of the magnetic fields are explained in generally comprehensive terms, Soviet 
selentists V,L.Ginzburz, $,B,Pikel'ner and I,8.Shklovskiy are mentioned having done 
great work in the studies on weak magnetic fields in the Universe, on the theory 

of the origin of cosmic rays and radioastronomy;  I.S,Shklovskty explained the 
continuous spectrum of of one Crab nebula by synchrotrouc radiation of relativistic 
electrons, Explanations are illustrated by schematic drawings, There are 7 figures, 
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B019/B060 
AUTHOR: Frank-Kamenetskiy, D. A- 

Meneeces —_—_——, 
TITLE: Magaetic SoundVin a Three-component Plasma 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30; No. &, 
pp. 893 - 898 


TEXT: In the introduction, the author discusses the three forms of 
damping of plasma cecillations f\1) damping due to collisions}; 

(2) anomalous or specific damping due to the Cherenkov or the cyclotron 
absorption (for electrostatic oscillations the Landau damping 
constitutes a specifio case), and (3) damping due to turbulence. In the 
present paper, the author restricts himself to the case of damping due 4o 
collisions, und investigates the same in hydrodynamic approximation. It 
is shown in a brief discussion that when studying magneto-acoustic 
oscillations in the plasma by considering collisions it is nost suitable 
to take account of the part played by neutral particles as well. The 
author therefore studies a plasma consisting of electrons, ions, and 
neutral particles, and derives the approximate formula (7) for the VA 
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magneto-acoustic phase propagation rate by neglecting the gas pressure. 
He further obtains relation (15) which describes spatial damping. 
Formula on deseribes the concentration of neutral particles, and 
formula (17) determines the transition from the skin effect to spatial 
damping at low frequencies in the magneto-acoustic range. There are 


2 Soviet references. 
re 


SUBMITTED: April 9, 1960 
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Y 


Magneto-acoustic Resonance in the Plasma 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30. No. 8, 
pp- 899 - 906 


TEXT; The first section of the present paper deals with the high- 
frequency heating of a plasma. The transmission of energy from the 
generator to the plasma presupposes & good coupling between them. Oriented 
resonance oscillations are thereby produced in the plasma, which the 
author designates as resonant rises. Since, however, the energy of all 
particles moving about in one phase is not usable for nuclear reactions, 
resonance effects must be used for the disorientation of particle motion 
which differ in their nature from the resonant rises. These resonance 
effects are called here absorption resonances. Working with absorption 
resonances, however, is incompatible with the above-mentioned condition 
of a good coupling between generator and plasma. Only the magneto-acoustic 
resonance has been known as a resonant rise to this day. and the author 
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investigates it in great detail. In the second section, the author 
studies the magnetic gound and offers formulas (4) and (5) for the 
magneto-acoustic propagation rate, with gas pressure being neglecte#d in 
formula (4). The limits of applicability of these formulas are thoroughly 
studied, and the number of collisions is especially considered. In the 
third gection, the author derives expression (16) for the resonance 
frequency by neglecting the gaS pressure. wherein the: energy transfer 
from the high-frequency circuit to the plasma is greatest. The fourth 
section deals w:th the study of anomalous dispersion and ebsorp*ion, and 


finally the limit amplitude and nonlinearity are discussed. Amplitudes in 
the plasma interior are shown to grow to infinity in a linear hydrodynamic 
approximation. and it is further shown that amplitudes are practically 
bounded ty nonlinearity. The possibility is finally indicated of heating 
& plasma to higa temperatures with the aid of a magnetc~acoustic energy 
transfer and supsaquent absorption of this energy by phase resonanct. 
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AUTHOR: Frank-Kamenetakiy, De Ae 
TITLE: Eigenoscillations of a Bounded Plasma 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 3 (9), PPo. 669-679 \ 


TEXT: The author studied the oscillations of a cold plasma column 
surrounded by conductive walls and situated in a homogeneous, static and 
longitudinal magnetic field. Equations of motion are written down for the 
charged plasma particles and for the current density, and equations for 
simple cylindrical waves are obtained. Boundary conditions are defined 
for the eigenoscillations of the bounded plasma. The frequencies below 
the ion cyclotron frequency are designated as the magnetoacoustic 
frequency range. This can be realized at a high linear density of 
electrons (according to Se EB. Braginskiy). The dispersion equation (25) 
is represented in dimensionless coordinates (53). Approximate equations 
are obtained for low-frequency oscillations of a long cylinder. The 
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author further studied the excitation of oscillations in the plasma and 
the magnetoacoustic resonance. The following results were obtained: 

The resonance at eigenfrequencies is characteristic of bounded plasma. 
These eigenfrequencies are dependent upon the concentration of the plasma 
and upon boundary conditions (thus, also on the geometrical form). The 
resonance at eigenfrequencies gives rise to the penetration of 7 
alternating fields into the plasma (excitation resonance). If, however, 
the eigenfrequency of the plasma fits the single-particle resonance, it 
is not possible to set the plasma oscillating (absorption resonance). 
Also the ion and electron cyclotron resonances belong to the latter. They 
merely give rise to heating of the plasma surface, because the plasma is 
impermeable to these frequencies, The resonances of anomalous dispersion 
near that frequency at which the refractive index becomes infinite, 
possess frequencies approaching the eigenfrequencies of the unbounded 
plasma. The author thanks V. P. Demidov for his discussions. There are 

12 references: 7 Soviet, 3 05;“T German, and 1 Swedish, 
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pasic ideas of plasma physics as 
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oscillations, 
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and confinement by magnetic fields, 
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The author thanks S. IT. Braginskly, 


simple cases only. 
card 1/8 


Ede: 


PURPOSE: 
non-Bpe 
trolled 


This pook 18 1 
ciglists and 8 
thermonuclear re 


4ns the 
g the 


APPROVED FOR 
RELE : 
ASE: 06/13/2000 CIA-RDP86-00513R00 
- 0413610003-3" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP8&6-00513R000413610003-3 


a SEATS BE 
a ay oe 


‘Plasma, the Fourth(Cont.) SOV/5877 
A. A. Vedenov, E. P. Velikhov, V. P. Demidov, E. K. Zavoyskiy, 
B. B. Kadomissev, I. A. Kovan, V. I. Kogan, M. A. Leontovich, 
B. I. Patrushev, L. I. Rudakov, V. D. Rusanov, R. Z. Sagdeyev, 
and V. D. Shafranov for their advice, and T. D. Kuznetsova for 
the illustrations. There are no references, 
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TITLE: The Physics of Space and Time 
PERIODICAL: Priroda, 1961, No. l, pp. 17-24 
TEXT s The article explains some current conceptions of the physics 


of space and time and the relation between the geometric and the quantum 
theories in this respect. There are 7 daigrams and 3 Soviet references. 
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gintic magnetic field. This method makea it possible to use electron and 
Lon-cytlotron oF magne tosonica sesonrnces. ‘The jatter method is not: 
Limited az ‘eo the attainable plasra concentration. It nekes uge of 
me inetosonte oneillations of 3 Limited plasma yolune,, and from she theory 
of tiese oscillations it follows that the yolocity amplitude of the 
acimutnanl elec*sron drift is given by ¥,” w/w, (1), zhere yY denotes the 


velooity amplitude of the radial pissna motion. For the ‘cinetie exacsron 
05 ‘ 

enerzy ane hud ide mot te fit : =) | 
ST HT ces Aen * : 

; ey : 

nhere Ee ineiectes the strength of tne gtotic magnetic field, H ‘the 

amplitude of ahe alternating magnetio field, and “4 its frequency; ws and Os 

: ; 


are the elecsron «yd fon eyolotron frequencies, respectively, and a 
, 
atinl sagneti¢c sound 


ig posaible "te ita energy Js nigner than the ionization energy. It is 
oovious that the required amplitss¢ of the alseriat: fteld ia the higner, 
the nigher are the concentra sis. ey s$rength ef th: stitic. field. With a 
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given amplitude of the h-f field % ond a given plaama concontration, there 
oxtata a threshold H* of the atatia field gtrength ubove anich ionization 
will not be poasible any longer. By jnasoaning he anplitude of the h-f 
field, the ntrength of the gtutie field and the attaltnable plaag 
concontration can be extended infinitely. In a atrong utatic field, 
hoxever, a very strong alterna’iag field io roquirad for obtaining high 
concentrations by radial magnetic sound. Tonization by mngnetic gound 

has teen obaerved experimantally ina quasi-statio field in goveral 
installations. Effective jonization occurred both polow and above the 


hybrid frequency, rsoulting in concentrations of more than 10! Pe Se 

-m@he fontzation had the nature of resonance and was always neoconpaniad 

by the penetration of an alternating field into the plasma. Fig. 1 shows 
resonance {donization by & h-f magnetic field with an increase of the 
quasi-static mognetic field in tine. By blanking © 3-cm probe signal it 


zag posxible to indicate a concentration higher than 10°? das The 
penetrat ternal h-f field #as observed by means of a magnetio 
probe intro the discharge apace. in fields larger than H*, 
concentration dropped considerably. It could be shown that in experiments 
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with a quasi-static magnetio field, H* ie a linear function of . This 
can be explained by foraula (3). The onleulated yaiuea of K¥ are sonewhat 

| lower than tha experimental ones, 4.e., ionization can be auhieved more 
ennily than; would have been expected from the drift. Thia can ba ascribed 

' to longitudinal aurrenta which are due to the fact that the oscillations 

{ are not completely ridial. Baned on these reaulta the authors desi,jned 
the model of a plasma source with magnetosonis fonization. The plasma 
eoneo from the souroe which jo placed ina magnotio field and flown along 

; the field into a mensuring volume. In previous experiments, a plasma 

his column having 1, dinmeter of 6 om ard a concentration of 101 

| obtained in the. measuring volume at a rated power of the tonization 

| 

1 


en7? *AB 


generator of 4 kw. The experimenty were made nbove the hybrid frequency, 

in weak cagnetic fields where the drift motion imparta eneréy to tha 

electrona, which is nuffioiently high for jonization. There ara 4 figures 
and 6 references: 7 Soviet-bloo and 1 non-Soviet-bloa. The reference %o 

; tha English-language publication reado as followe: P. C. Thonemann et ole, 

i Nature, 181, 217 1956. 
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TITLE: (p, n) ana’”(p, 2n) “Reactions and the Origin of 
Bypassed Nuclei : 


PERIODICAL: Astronomicheskiy zhurnal, 1961, Vol. 38, No. ly, 
pp. 91 — 98 


TEXT: The astrophysical theory of the origin of elements 
(Burbridge et al ~- Refl, Frank-Kamenetskiy - Ref. 2 and 7 
Lavrukhina - Ref. 3), according to which chemical elements aN 
are formed as a result of thermonuclear reactions during the 
outbursts of supernovae, has progressed considerably in recent 

years. An important problem of the theory is the explanation 

of the origin of bypassed nuclei, i.e. nuclei which have an 

excess of protons and do not lie in the path of neutron 

capture. For Z S 30 the abundance of all the bypassed 

nuclei is lower than the abundance of the neighbouring nuclei, 

which do not lie in the path of neutron capture, by approximately 

two orders of magnitude, This is generally accepted as an 

argument in favour of the fact that the principal mechanism of 
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(p, n) and (p, 2n) Reactions and the Origin of Bypassed 
Nuclei 


nucleogenesis for 2Z > 30 is a sequence of neutron-capture 
and p-decay processes. However, if the bypassed nuclei 

play only a secondary role in nature then an analysis of the 
possibie ways in which they can be formed will produce 
particularly valuable information for tho theory of the origin 
of elements. The neutron capture process is not very 
dependent on the physical conditions. Bypassed nuclei, on the 
other hand, should be produced in more energetic processes 
which can only occur under more sharply defined conditions. 

In orier to approach objectively the problem of the origin of 
bypassed nuclei, the present author considers all the possible 
nuclear processes which can lead to their formation from the 
parent nuclei which lie in the path of neutron capture. These 
processes are shown schematically in Fig. 1. The dotted 

Line shows the path of neutron capture, The nuclei 
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